2 A. Kantanista et al. hand, it can be assumed that positive body satisfaction in underweight individuals can lead to unhealthy weight control behaviors to maintain low body mass status. To date, the association between body image and weight status has mainly been examined among normal weight and overweight adolescents. More research on body satisfaction that also includes underweight adolescents is still very much required. The aim of the study was to investigate the relationship between prevalence of underweight, normal weight, and overweight and body satisfaction in adolescents. Based on findings of previous research (e.g., Chen, Guo, Gong, & Xiao, 2015; Kostanski et al., 2004; Muth & Cash, 1997) we hypothesized that body satisfaction would be higher in normal weight adolescent boys and underweight adolescent girls in comparison to their peers with other BMI statuses.
Method

Participants
The study included a total of 3249 individuals, amongst them 1702 girls and 1547 boys aged 14-16 years old (M girls = 15.05, SD = 0.82, M boys = 15.10, SD = 0.80) attending twelve junior high schools in the city of Poznań (Poland), which has a population of approximately 550,000. In girls, mean body height (cm) was 164.0 (SD = 6.0), mean body weight (kg) was 55.5 (SD = 9.8), and mean BMI (kg/m 2 ) was 20.6 (SD = 3.3). In boys, mean body height (cm), mean body weight (kg), and mean BMI (kg/m 2 ) were 173.0 (SD = 8.0), 61.8 (SD = 12.6), and 20.6 (SD = 3.4), respectively. The sample was selected based on one-stage cluster sampling. Written assent from all participants and consent from parents or legal guardian were obtained. The protocol for the study was approved by the Local Bioethics Committee of Karol Marcinkowski University of Medical Sciences (decision no. 1068/07).
BMI status
Weight was measured with a Seca 761 scale in light clothing (without shoes) to the nearest 0.5 kg, while height was measured with an anthropometer to the nearest 0.5 cm. The body height and weight of participating girls and boys was determined and used to calculate body mass index (BMI), defined as the weight in kilograms divided by the square of the height in meters (kg/m 2 ). On the basis of this latter parameter, three groups with different BMI status were created: a) underweight, b) normal weight, and c) overweight (this latter group also included individuals whose BMI corresponded to obesity). The qualification of participants into respective age-and gender-adjusted categories of body weight was based on the BMI cut-off values for children and adolescents proposed by Cole, Bellizzi, Flegal, and Dietz (2000) and Cole, Flegal, Nicholls, and Jackson (2007) .
Body image measure
Body image was assessed using the Feelings and Attitudes Towards the Body Scale included in the Body Investment Scale developed by Orbach and Mikulincer (1998) each scored on a 5-item scale ranging from absolutely disagree to absolutely agree (corresponding to between 0 and 4 points). Some items were reverse-scored because positively worded and negatively worded items were used. Consequently, the global score ranged from 0 to 24 points. The higher the global score, the higher body satisfaction was. Raw scores were standardized as T-scores (M = 50, SD = 10), and body satisfaction was presented in three categories (Kołoło, Guszkowska, Mazur, & Dzielska, 2012) : 0-14 points indicating low body satisfaction; 15-20 points indicating moderate body satisfaction; and 21-24 points indicating high body satisfaction. In research conducted in Poland, the Feelings and Attitudes towards the Body Scale featured a high reliability with Cronbach's alpha reliability coefficient at .85, and one factor accounting for 58% of total variance (Kołoło et al., 2012) . In the present study, the scale's internal consistency established with Cronbach's alpha test was .91. In addition, metric invariance was tested earlier to assess whether girls and boys responded to the items from the Feelings and Attitudes towards the Body Scale in the same way. It was indicated that the measures were psychometrically invariant across girls and boys (Kantanista, Osiński, Borowiec, Tomczak, & Król-Zielińska, 2015) .
Statistical analysis
To compare the prevalence of the analyzed categories of variables in girls and boys a test for proportion was used. A two-way ANOVA was used to compare levels of body satisfaction (continuous, dependent variable) according to BMI status (categorical, independent variable: underweight, normal weight, overweight) and gender (categorical, independent variable: girls and boys) in adolescents. To determine the effect size for particular effects eta-squared (η 2 ) was calculated. The Tukey's HSD post-hoc tests were used to compare body satisfaction between the subgroups with different BMI status among girls and boys. Statistical analysis was carried out using STATISTICA 10 software (Stat. Soft, Inc.).
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Results
The breakdown by BMI status, body satisfaction, and gender is included in Table 1 . Almost 75% of adolescents (73.8% of girls and 76% of boys) had a normal body weight, 15.7% were overweight (14.6% girls and 17.0% boys). More girls than boys were underweight (11.6% and 7%, respectively, p < .001). More girls (p < .001) showed low body satisfaction (44.8%) and less girls (p < .001) had high body satisfaction (17.6%) compared to boys (28.5% and 29.0%, respectively).
The results of the analysis of variance (ANOVA) of body satisfaction in adolescents depending on BMI status (underweight, normal weight, overweight) and gender (girls and boys) are shown in Figure 1 . The interaction between BMI status and gender was significant (F(2, 3243) = 4.10, p = .017, η 2 = .003), as well as the effect of BMI status (p < .001, η 2 = .066) and gender (p < .001, η 2 = .021) separately.
Significant gender differences in terms of body satisfaction were found between normal weight (p < .001) and overweight girls and boys (p < .001) in post-hoc analyses. In girls, underweight participants showed the highest body satisfaction (16.8 points) and overweight individuals the lowest body satisfaction (10.8 points). The post-hoc tests confirmed that all subgroups of adolescent girls (categorized on the basis of BMI status) differed significantly in terms of body satisfaction at p < .001. Among boys, overweight individuals showed the lowest body satisfaction (14.1 points). Normal weight and underweight boys had similar levels of body satisfaction (respectively 17.7 points and 17.8 points). Post-hoc tests revealed that body satisfaction of normal weight or underweight individuals differed significantly when compared to overweight boys (p < .001).
Discussion
The aim of the study was to analyze the relationship between prevalence of underweight, normal weight, and overweight and body image in adolescent females and males. Gender differences in body satisfaction were documented between girls and boys with different BMI statuses. Our hypotheses were confirmed, body satisfaction was higher in normal weight boys in comparison to overweight adolescent boys. Underweight girls presented higher body satisfaction than normalweight and overweight girls. This is in line with findings of other authors, who have observed that the BMI and gender were an important predictors of different body image aspects (Chen et al., 2015; Duncan, Al-Nakeeb, & Nevill, 2013; Fenton, Brooks, Spencer, & Morgan, 2010; Neumark-Sztainer, Goeden, Story, & Wall, 2004; Zach et al., 2013) . Eidsdottir, Kristjansson, Sigfusdottir, Garber, and Allegrante (2014) revealed an inverse relationship between BMI and body image, which was significantly stronger among older adolescent girls than boys.
The inverse relationship between BMI status and body satisfaction in girls found in the present study also corresponded with the findings of other authors (Neumark-Sztainer et al., 2002; Zach et al., 2013) . For example, Neumark-Sztainer and colleagues (2002) found that the overweight and obese girls were more dissatisfied with their body than underweight and normal weight girls. Furthermore, according to Chen and colleagues (2015) overweight adolescent females had the highest body dissatisfaction levels, which was higher than normal-weight peers. Underweight girls had the lowest body dissatisfaction. The widespread tendency among girls of decreased body image satisfaction along with increasing BMI, is related to the prevalent cultural patterns that promote thin beauty ideals (Smolak, 2004) . Additionally, during puberty girls experience physical changes in their bodies, including increases in the percentage of body fat (Wertheim & Paxton, 2012) . Adolescent girls often find themselves moving further from societal ideals that portray thinness as beautiful and desirable. An increasing discrepancy between the cultural ideal and girls' body mass or BMI often leads to negative body image (Fenton et al., 2010) .
Table 1. Number of Girls and Boys Depending on the Prevalence of Underweight, Normal Weight, and Overweight and Prevalence of Low, Moderate, and High Body Satisfaction in 14-to 16-Year Old Girls and Boys
Overall n (%) Girls n (%) Boys n (%) p 4 A. Kantanista et al. In the current study, underweight and normal weight boys had similar levels of body satisfaction and overweight boys had the lowest body satisfaction. Many authors noticed that body dissatisfaction could show a curvilinear relationship for BMI in boys and adult men (Chen et al., 2015; Muth & Cash, 1997; Smolak, 2004) . This could be related to the fact that underweight boys might be dissatisfied with their bodies because their muscles were too small (Eisenberg, Wall, & NeumarkSztainer, 2012) . Underweight boys often want to increase the size of their muscles. However, in our study, there was no statistical difference between the level of body satisfaction of underweight and normal weight boys. Also Chen and colleagues (2015) noted that underweight and normal-weight males had similar body dissatisfaction, which was significantly less than those of obese males. These results could be related to the general tendency found amongst boys to be satisfied with their appearance (Hargreaves & Tiggemann, 2006) . It should be also taken into account that body image is a multidimensional construct, hence, our result could be related to factors that were not evaluated in our study, such as body composition, sport competences, musculature, appearance and other.
BMI status
Our research revealed that both girls and boys with the highest BMI showed the lowest body satisfaction. This is in line with other researchers who have pointed out that low body satisfaction is highly prevalent in overweight and obese individuals. For example, Lubans and Cliff (2011) observed a negative relationship between body fat percentage and the perception of physical attractiveness in 15-year old boys and girls. Sabeti and Gorjian (2013) found that obesity in adolescent girls and boys was one of the main factors decreasing their body image and consequently their self-esteem. Neither overweight and obese adolescent girls nor boys meet social standards of beauty, based on low body fat percentage and moderately muscular body shape in males (Murnen & Don, 2012) , or thinness in females (Mikolajczyk et al., 2010) .
In the present paper the high percentage of adolescents with low body satisfaction was alarming. Almost 45% of girls and 28.5% of boys presented low body satisfaction. Similar results were observed in a study by Neumark-Sztainer and colleagues (2004) , where almost 46% of females and 26% of males presented low body satisfaction. Different results were reported by de Sousa (2008) . However, the author evaluated body image using a single question in which the adolescents described themselves as "thin", "normal" or "fat". His research has shown that 30.3% of girls and 25.8% of boys assessed them self as "thin" or "fat". In our study more girls than boys had low body satisfaction. This is consistent with a longitudinal study of Holsen, Carlson Jones, and Skogbrott Birkeland (2012) .
It should be noted, that body satisfaction is associated with many different factors. Some researchers have indicated that the main problem could be related to the interpretation of having weight different than the ideal (de Sousa, 2008) . According to Fenton et al. (2010) , girls with lower BMI were more likely to describe themselves as 'about right'; whereas boys were more likely to say they were 'too thin'. Boys with higher BMI scores were more likely to describe themselves as 'about right, whereas girls were likely to state that they were 'too fat'. This could possibly be a result of sociocultural patterns, gender influences (Murnen & Don, 2012) , and media images (Wertheim & Paxton, 2012) .
This study has some limitations and strengths. Firstly, BMI does not asses body fat and muscle, which could help understand the recorded relationship between body satisfaction and BMI. Secondly, body satisfaction was calculated using self-assessment methods, therefore subjective interpretation of questions could influence the results. The key strength of this paper is the demonstration of the importance of body satisfaction, not only among overweight and normal weight, but also in underweight adolescent girls and boys. Prior studies have predominantly examined the association between body satisfaction and overweight or obesity. The other strengths of this study were the use of the cluster sampling method and the inclusion of a large study population. It should also be noted that direct measurements of weight and height used in our research allowed for accurate BMI calculations.
The results obtained in the present study extend the knowledge of the relationship between body satisfaction and BMI status. Our findings indicated that, in relation to gender, BMI status can be associated with different body satisfaction in adolescents. Due to the fact that underweight girls and boys have high body Underweight and Body Image 5 satisfaction, it can be supposed that this can lead to behaviors aimed at maintaining low body weight by adolescents and in turn, this may cause negative health consequences. On the other hand, underweight adolescents who have been shown to have higher body satisfaction, engaged in healthy weight control behaviors more often than their overweight peers (Lampard et al., 2016) . This should be taken into consideration in designing programs aimed at preventing obesity, underweight, and improving body image. In overweight boys and girls, interventions aimed at improving body satisfaction may reflect in positive health behaviors and may also affect body mass reduction. During interventions in underweight adolescents (especially females), participants should learn about the negative physical and psychological consequences of being underweight and how to maintain normal body weight through healthy weight control behaviors. Additionally, when educating adolescents about health behaviors we should focus not only on weight status but also implement a holistic approach.
